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1
FITTING FOR CHANNEL FRAMING

FIELD OF THE DISCLOSURE

The present disclosure generally relates to channel framing
with at least one additional side that is functional, and a fitting
for use with the additional functional side of the channel
framing.

BACKGROUND

One type of channel framing is called strut channel, which
is used in the construction and electrical industries for struc-
tural support, often for supporting wiring, plumbing, or
mechanical components such as air conditioning or ventila-
tion systems. Strut channel is usually formed from metal
sheet, folded over into an open channel shape with inwards-
curving lips to provide additional stiffness and as a location to
mount interconnecting components. The side of the strut
channel opposite the open channel usually has holes of some
sort in the base, to facilitate interconnection or fastening the
strut to underlying building structures. The other sides (e.g.,
left and right sides) typically do not have any functionality.
Thus, the strut channel really has only one side for mounting
components on the strut.

SUMMARY

In one aspect, a fitting for use with channel framing includ-
ing an outer surface and a fitting groove formed in the outer
surface generally comprises a base comprising an inner face,
an outer face, and sides extending between the inner face and
outer face. The base is configured for insertion into the fitting
groove of the channel framing. A spring member is mounted
on the base and disposed generally above the outer face of the
base. The spring member is configured to engage the outer
surface of the channel framing when the base is inserted into
the fitting groove. The base and the spring member form a
clamp for securing the fitting in the fitting groove.

In another aspect, a method of securing a fitting to a chan-
nel framing including an outer surface and a fitting groove
formed in the outer surface generally comprises inserting a
base of the fitting into the fitting groove along a longitudinal
axis of the fitting. The fitting is rotated in the fitting groove to
dispose ends of the base generally at sides of the fitting groove
and to dispose at least a portion of a spring member of the
fitting above the outer surface of the fitting groove to engage
the outer surface. The base and the spring member form a
clamp for securing the fitting in the fitting groove.

In still another aspect, a channel framing assembly gener-
ally comprises an elongate body having a longitudinal axis
and defining an interior extending along the longitudinal axis.
The body comprises a side including an outer surface and a
fitting groove formed in the outer surface and extending
lengthwise of the body. A fitting is configured for being
retained to the fitting groove. The fitting comprises a base
configured for insertion into the fitting groove. A spring mem-
ber is mounted on the base and configured to engage the outer
surface of the body when the base is inserted into the fitting
groove. The base and the spring member form a clamp for
securing the fitting to the fitting groove.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective of a channel framing;
FIG. 1A is a perspective of another embodiment of a chan-
nel framing;
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FIG. 2 is a front elevational view of the channel framing;

FIG. 2A is an enlarged front elevational view of the channel
framing;

FIG. 3 is a bottom plan view of the channel framing;

FIG. 4 is a perspective of the channel framing of FIG. 1
with a fitting comprising a rod hanger assembly installed on a
right side of the channel framing;

FIG. 5 is an end view of the channel framing and fitting of
FIG. 4 showing wings of the fitting bent to engage the channel
framing;

FIG. 6 is a perspective of a coupling component of the rod
hanger assembly of FIG. 4;

FIG. 7 is an exploded view of the coupling component of
FIG. 6;

FIG. 8 is atop plan view ofthe coupling component of F1G.
6,

FIG. 9 is a bottom plan view of the coupling component;

FIG. 10 is a side view of the coupling component;

FIG. 11 is a front view of the coupling component; and

FIG. 12 is a right elevational view of the coupling compo-
nent installed on the right side of the channel framing;

FIG. 13 is an embodiment of a nut portion of a coupling
component; and

FIG. 14 is another embodiment of a nut portion of a cou-
pling component.

Corresponding reference characters indicate correspond-
ing parts throughout the drawings.

DETAILED DESCRIPTION OF THE DRAWINGS

Referring to FIGS. 1 and 2-3, a channel framing is gener-
ally indicated at reference numeral 10. Suitable channel fram-
ing 10 according to the teachings of the present disclosure
may be constructed for use in many different fields, indus-
tries, and applications, including, but not limited to, safety
grating industry, spring steel fastener industry, cable trays and
ladders, pipe hangers, solar industry, racks and runways, elec-
trical enclosures, seismic industry, and rooftop supports.

The channel framing 10 has an elongate body, generally
designated 11, with a generally square or rectangular cross-
sectional shape having four sides and a longitudinal axis A
extending along a length L1 (FIG. 3) of the body. As illus-
trated, the body 11 has an upper side 12, a lower side 14, a
right side 16, and a left side 18 (each indicated generally),
although the respective relative locations of the respective
sides will depend on the orientation of the channel framing in
use. A height H1 of the framing 10 extends between the upper
and lower sides 12, 14. The upper side 12 (or slotted side)
defines a continuous slot 19 (i.e., the upper side is open)
having a width W1 (FIG. 2A). The upper side 12 has outside
surfaces 13 on either side of the slot 19, and inwardly (or
downwardly) depending lips 20 leading to an open interior 22
of'the channel framing 10.

In the illustrated embodiment, each of the lower, right and
left sides 14, 16, 18, respectively, defines a fitting groove 26
having a length [.2 (FIG. 3) extending lengthwise of the body
11 (e.g., along the entire length L1 of the body), and a depth
D1 (FIG. 2A) extending generally toward the longitudinal
axis A of the body. In the illustrated embodiment, the fitting
grooves 26 have substantially identical cross-sectional shapes
and dimensions. In another embodiment, at least the side
(e.g., lower side 14) opposite the slotted side (e.g., upper side
12) defines a fitting groove 26, while the other two sides (e.g.,
right and left side 16, 18) may or may not define fitting
grooves. An example of such a channel framing is generally
indicated at 10" in FIG. 1A. In the illustrated example shown
in FIG. 1A, the upper or slotted side 12' is the same as upper
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side 12 of the channel framing 10 in FIG. 1, and the lower side
14" and the fitting groove 26' are the same as the respective
lower side 14 and the fitting groove 26 of the channel framing
in FIG. 1. In addition to the right and left side 16', 18' being
free from grooves, the other difference between the channel
framing 10' and the channel framing 10 are the heightwise
dimensions between the upper and lower sides 12, 14 and 12,
14'. In the present channel framing 10", the height H2 is less
than the width W, and in particular, the height may be 50%
less than the width (e.g., the height may be 25 mm and the
width may be 50 mm). The channel framing 10' may have
other dimensions.

Referring back to channel framing 10, as indicated in FIG.
2, each fitting groove 26 is defined by opposing side walls 28
extending inwardly from generally planar outer surfaces 32 of
the corresponding side 14, 16, 18 and toward the interior 22 of
the body 11. The side walls 28 extend to a bottom wall 30 that
spans between and interconnects the side walls. The side
walls 28 flare away from one another as they extend inward
from the outer surfaces 32 toward the bottom 30 of the fitting
groove 26 so that each fitting groove has a generally dove-tail
cross-sectional shape. Accordingly, as shown in FIG. 2A each
fitting groove 26 has a first relatively narrower width W2
(e.g., aminimum width) at its entrance and a second relatively
wider width W3 (e.g., a maximum width) adjacent the bottom
wall 30. As will be explained in greater detail below, the
fitting grooves 26 are configured for receiving at least a por-
tion of a coupling component of a fitting for use in attaching
or securing the fitting to any one of the sides 14, 16, 18 of the
strut channel 10. The coupling component is configured to
generally “lock” (such as twist lock) in the fitting groove to
inhibit withdrawal of the fitting from the groove.

In the illustrated embodiment, openings 34 extend through
each of the bottom walls 30 of the fitting grooves 26. The
openings 34 may be configured for attaching the channel
framing 10 to a structure (e.g., a ceiling). The openings 34
may be, for example, knockouts, or punched, or half-slots, or
slots, as are generally known in the art. Typically, the open-
ings 34 in the channel framing 10 will be the same type of
opening, although the same channel framing may include a
mix of different types of openings, such as shown in the
illustrated embodiments.

The channel framing 10 may be formed from rigid metal,
such as low carbon steel, stainless steel, aluminum, or other
metals, or from other material, such as fiberglass or plastic.
The channel framing 10 may be cold formed using a rolling
mill, such as when forming the channel framing from steel, or
the channel framing may be extruded from an extrusion die,
such as when forming the channel framing from aluminum.
The channel framing 10 may be formed in other ways. The
channel framing 10 may have a thickness from about 0.5 mm
to about 4 mm. In one non-limiting example, the channel
framing 10 may be formed from 18 gauge (1.2 mm) steel
sheet metal, or from 20 gauge (0.9 mm) steel sheet metal. In
another non-limiting embodiment, the dimension of each of
the width and height of the channel framing 10 may be 53.5
mm, as opposed to 50 mm.

Referring to FIGS. 4 and 5, a fitting for use with the channel
framing 10 (or 10") is generally indicated at reference numeral
58. The illustrated fitting 58 is generally in the form of rod
hanger assembly, indicated by the same reference numeral
58, which may be used for hanging the channel framing 10 on
a ceiling or other elevated structure. The illustrated rod
hanger assembly 58 comprises a coupling component, gen-
erally indicated at 60, and a threaded rod 63 secured to the
coupling component and extending outward therefrom. In the
illustrated embodiment, the rod 63 is threadably attached to
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the coupling component 60, as explained below. The rod 63
may be attached to the coupling component 60 in other ways,
such as by welding. Moreover, the illustrated coupling com-
ponent 60 may be configured for attachment to other compo-
nents, including but not limited to, a bolt or a threaded stud for
attaching another component (e.g., a bracket) to the channel
framing 10.

The illustrated coupling component 60 may be generally
referred to as a nut or a fitting-groove nut. As can be seen in
FIGS. 6-11, the coupling component 60 comprises a nut
portion, generally indicated at 62A (broadly, “a base”), and a
spring portion, generally indicated at 62B (broadly, “a
washer”). The nut portion 62A has a length .3 (FIG. 9), a
longitudinal axis LA1, a height H3 (FIG. 10), and a width W4
(FIG. 8). The nut portion 62A includes an inside (lower) face
64, an outside (upper) face 66 (F1G. 7), opposite sides 68, and
opposite ends 70. The spring portion 62B is generally dis-
posed on the outside face 66 of the nut portion 62A. The
spring portion 62B has a length L4 (FIG. 9), a longitudinal
axis LA2, aheight H4 (FIG. 10), and a width W5 (FIG. 8). The
spring portion 62B includes an inside (lower) face 67 and an
outside (upper) face 69 (FIG. 10). At least a portion of the
inside face 67 of the spring portion 62B engages the outside
face 66 of the nut portion 62A. While the length [.3 of the nut
portion 62 A of the coupling component 60 is greater than the
first or minimum widths W2 of the fitting grooves 26 at the
outer surfaces 32 of the respective sides 14, 16, 18, the width
‘W4 of the nut portion 62A of the coupling component is less
than the first widths W2 of the fitting grooves so that the
coupling component may be inserted in and installed on any
of'the fitting grooves in a manner to be hereinafter described.
Further, the height H3 of the nut portion 62A is substantially
the same as the depth D1 of the fitting grooves 26 so that the
inside face 67 of the spring portion 62B is disposed generally
at or above outer surfaces 32 of the sides 14, 16, 18 and
adapted to engage the outside surfaces of a respective side of
the channel framing 10 at opposite sides of the corresponding
fitting groove 26. As will be explained in greater detail below,
the nut portion 62A and spring portion 62B form a clamp to
further secure the coupling component of the rod hanger
assembly 58 to the channel framing 10.

Diagonally opposite first and second corners 74 of the nut
portion 62A at opposite ends 70 of the coupling component
60 are rounded for facilitating such installation (see FIGS. 4
and 12). Conversely, diagonally opposite third and fourth
corners 76 of the nut portion 62 A are preferably substantially
squared off (i.e., not rounded) to facilitate locking of the
coupling component 60 in the fitting groove 26 and to inhibit
over rotation of the coupling component in the fitting groove
26. Further, the opposite ends 70 and the first and second
corners 74 of the nut portion 62A of the coupling component
60 are beveled or chamfered outwardly from the outside face
66 toward the inside face 64, generally matching the angle of
the opposing walls 28 of the fitting grooves 26. The beveled,
rounded corners 74 facilitate turning the coupling component
60 to a crosswise position relative to the fitting groove 26 so
the longitudinal axis [LA1 of the coupling component is gen-
erally perpendicular to the longitudinal axis of the channel
framing 10, while the beveled opposite ends 70 have a shape
corresponding generally to the shape of the space between the
side walls 28 and the bottom wall 30 of the fitting groves 26,
as will be described in more detail later. The nut portion 62A
of'the coupling component 60 has a central threaded opening
71 extending completely through the component from its
inside face 64 to its outside face 66, thus making it a “nut,” as
disclosed above.



US 9,347,213 Bl

5

As installed, the beveled opposite ends 70 may engage the
respective walls 28 of the fitting groove 26. In one embodi-
ment, the beveled opposite ends 70 include a friction-enhanc-
ing portion 72 configured to enhance the friction between the
ends and the respective walls 28, thereby inhibiting move-
ment of the nut portion 62A longitudinally in the groove 26.
Inthe embodiment illustrated in FIGS. 6-12, for example, the
friction-enhancing portion 72 is knurled (i.e., including a
plurality of knurls). In another embodiment (FIG. 13), a fric-
tion-enhancing portion 72' of a nut portion 62A' may include
a dimpled portion (i.e., a plurality of dimples or indentations)
on opposite ends 70' thereof. In yet another embodiment
(FIG. 14), a friction-enhancing portion 72" of a nut portion
62 A" may include a toothed portion (i.e., including a plurality
of elongate teeth) on opposite ends 70" thereof. The friction-
enhancing portion may be of other configurations for enhanc-
ing friction between the nut portion and the walls of the
groove. For example, a friction-enhancing material may be
applied to the opposite ends.

The spring portion 62B comprises an annular section 80,
legs 82 extending generally downward from the annular sec-
tion, and wings 84 extending radially outward from the annu-
lar section. Each leg 82 comprises a first section 86 extending
laterally from the annular section 80 and a second section 88
extending downward from the first section. In the illustrated
embodiment, the second section 88 extends downward from
the first section 86 at about a 90 degree angle. However, other
angles are envisioned. The second section 88 of each leg 82 is
firmly fixed (e.g., by staking, adhesive, welding, brazing or
other means) in one of a pair of grooves 100 (see FIGS. 6 and
10) in the sides 68 of the nut portion 62A. Other configura-
tions are possible.

The length [.4 (FIG. 9) of the spring portion 62B is greater
than the first or minimum widths W2 of the fitting grooves 26
of the channel framing 10 so that the spring portion can span
the fitting groove with portions of the inside face 67 of the
spring portion being disposed above and/or contacting the
outside surfaces 32 of the corresponding side 14, 16, 18 of the
channel framing. The spring portion 62B has an unthreaded
(clearance) opening 90 through it generally aligned with the
threaded opening 71 in the nut portion 62A.

As shown in FIG. 10, each wing 84 of the spring portion
62B comprises a first section 92 extending radially away from
the annular section 80, a second section 94 extending upward
and radially away from the first section, and a third section 96
extending radially away from the second section. In the illus-
trated embodiment, the second section 94 extends upward at
about a 45 degree angle, although the second section 94 may
extend upward at other angles. In the illustrated embodiment,
the third section 96 extends substantially parallel to the first
section 92, although the third section could extend transverse
to the first section. For instance, the third section 96 could be
bent downward as shown in FIG. 5. The angle of the second
section 94 may provide an engagement surface for engaging
a bend 73 between the flared side wall 28 and outside surface
32 of the channel framing 10 as will be explained in greater
detail below. The angle may also account for any uncontrolled
tolerances in the construction of the channel framing 10. The
wings 84 of the spring portion 62B are resiliently deflectable
out of plane upon rotating the coupling component 60 within
the fitting groove 26, as explained below. The wings 84 pro-
vide a biasing or spring force for clamping the coupling
component 60 against respective outside faces 32 of the cor-
responding side 14, 16, 18 and the side walls 28 of the corre-
sponding fitting groove 26 to hold the coupling component in
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the desired or selected position on the framing 10 until an
object (e.g., threaded rod 63 or other component) is secured to
the assembly.

The nut portion 62 A ofthe coupling component 60 may be
formed from metal, such as a zinc-coated, heat treated, AISI
1018 steel having a Rockwell hardness of 30-50 C and more
preferably 40-45 C. The spring portion 62B of the coupling
component 60 may be formed from spring steel. Other mate-
rials may be used.

Referring to FIG. 12, to install the coupling component 60
on the channel framing 10, the coupling component 60 is
aligned with and inserted into the fitting groove 26 from the
outside to the inside thereof until the inside face 64 of the nut
portion 62A of the coupling component generally bottoms
out in the groove. Once the nut portion 62A of the coupling
component 60 is at the bottom 30 of the fitting groove 26, the
coupling component is then turned (rotated) in a first direc-
tion (e.g., clockwise as viewed in FIG. 12), suitably using the
spring portion 62B as a handle, to bring the rounded, beveled
corners 74 of the nut portion of the coupling component into
contact with the flared side walls 28 of the fitting groove 26.
Applying a further rotational force on the coupling compo-
nent 60 may engage the spring portion 62B with the bend 73
between the flared side wall 28 and outside surface 32 causing
the second sections 94 of the wings to ride up the bend and the
flared side walls 28 to ride up respective beveled, rounded
corners 74 (e.g., ramps) of the nut portion 62A, thereby
deflecting the wings 84 away from the outside surface 32.
This initial deflection is generally at or below the elasticity of
the wings 84, and in particular the first section 92 of the
wings, so that the wings apply a counterforce toward the
outside surface 32. Rotation of the coupling component 60 is
continued in the same direction through about 90 degrees
(e.g., about a quarter turn) until the coupling component
extends crosswise relative to the fitting groove 26 and the
beveled ends 70 are in abutting relation with the opposing side
walls 28 defining the fitting groove. In this position, the inside
face 64 of the nut portion 62A is generally at the bottom 30 of
the fitting groove, and the third sections 96 of the wings 84
oppose the outside surface 32 of the channel framing 10. The
beveled, rounded corners 74 of the nut portion 62A facilitate
rotation of the coupling component to this crosswise position,
with further rotation being prevented by the unreduced
(squared off) corners 76 which assist in holding the coupling
component against further turning. After the coupling com-
ponent 60 has been turned to this crosswise position, the
spring portion 62B is released by the user.

The wings 84 of the spring portion 62B can be manually
adjusted by deflecting the wings toward and away from the
outside surface 32 of the side 14, 16, 18 of the channel
framing 10 (FIG. 5). The deflection of the wings 84 adjusts a
clamp force exerted by the spring portion 62B and nut portion
62A of the coupling component 60 toward one another to
bring the beveled sides 70 of the coupling component into
clamping engagement with the flared side walls 28 of the
fitting groove 26 and portions of the inside face 67 of the
spring portion into clamping engagement with the outside
surfaces 32 of the corresponding side 14, 16, 18. This manual
adjustment is generally beyond the elasticity of the wings 84,
and in particular the first section 92 of the wings, so that the
wings will remain in the deflected position to maintain the
desired clamp force. In one embodiment, between about 1
and about 2V 1bs of force deflection will plastically deform
the wings 84. In another embodiment, about 3 1bs. of force
deflection will plastically deform the wings 84. The coupling
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component 60 may be quickly and easily removed from the
framing 10 (as for reuse) by simply reversing the steps as set
out above.

In addition, in at least some embodiments one or more
sides of the channel framing, in addition to the slotted side
having the continuous slot opening (e.g., side 12), can be used
to connect components (e.g., hanger rods, pipes, etc.) to the
channel framing. In one particular application, the side oppo-
site the slotted side (e.g., side 14) can be used to connect
desired components to the channel framing. Moreover, the
side 12 of the channel framing 10 having the slot 19 can have
the same configuration as the slotted sides of conventional
channel framings to make the systems described herein com-
patible with existing channel nuts, pipe clamps, miscella-
neous fitting, etc.

When introducing elements of the present invention or the
preferred embodiment(s) thereof, the articles “a”, “an”, “the”
and “said” are intended to mean that there are one or more of
the elements. The terms “comprising”, “including” and “hav-
ing” are intended to be inclusive and mean that there may be
additional elements other than the listed elements.

As various changes could be made in the above construc-
tions, products, and methods without departing from the
scope of the invention, it is intended that all matter contained
in the above description and shown in the accompanying
drawings shall be interpreted as illustrative and not in a lim-
iting sense.

What is claimed is:

1. A method of securing a fitting to a channel framing
including an outer surface and a fitting groove formed in the
outer surface, the method comprising;
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inserting a base of the fitting into the fitting groove along a
longitudinal axis of the fitting, the fitting further com-
prising a spring member secured to the base and includ-
ing an annular portion and wings extending from the
annular portion;

rotating, by applying a force to at least one of the wings of
the of the spring member, the fitting in the fitting groove
to dispose ends of the base generally at sides of the fitting
groove and to dispose at least a portion of the spring
member of the fitting above the outer surface of the
fitting groove to clamp the fitting in the fitting groove;
and

engaging the wings of the spring member with the outer
surface of the channel framing after the fitting has been
rotated in the fitting groove.

2. The method set forth in claim 1, wherein said rotating the

fitting comprises rotating the fitting about 90 degrees.

3. The method set forth in claim 1 further comprising
manually deflecting at least one of the wings to selectively
engage said at least one of the wings with the outer surface of
the channel framing.

4. The method set forth in claim 1, wherein the base has a
generally dovetail cross-sectional shape.

5. The method set forth in claim 1, wherein the wings apply
a resilient force to the outer surface of the channel framing.

6. The method set forth in claim 1, further comprising
securing a component to the fitting after said engaging the
wings of the spring member with the outer surface of the
channel framing.



